A -Study design, B -Data Collection, C -Statistical Analysis, D -Data Interpretation, E -Manuscript Preparation, F -literature Search, G -Funds Collection Background. Schizophrenia is one of the commonly occurring disorders, often causing a high degree of disability to the patients, as well as being stressful to the caregivers. Objectives. To find the efficacy of psycho-education on knowledge regarding schizophrenia among caregivers and reducing their level of burden. Material and methods. A randomized controlled trial was used to assess the effectiveness of psycho-education among caregivers of patients with schizophrenia. This study was conducted at a selected state government mental hospital in Karnataka, India. 350 caregivers were randomly assigned to study (n = 175) and control groups (n = 175). Both the group subjects were initially assessed for knowledge and burden. The study group caregivers participated in one or two psycho-education sessions with routine nursing care. Control group subjects received routine care in the hospital. Post-intervention assessment was done at the end of one-month and three-month intervals. Results. At pre-test, the study group caregivers' mean knowledge scores were mean = 22.93, SD = 17.03, which was improved to mean = 85.90, SD = 9.51 at the one-month follow-up and mean = 97.94, SD = 4.41 at the three-month follow-up. This improvement was statistically significant at a 0.01 level when compared to control group caregivers. The study group caregivers' mean burden scores that were initially recorded at pre-test mean = 82.37, SD = 10.40 reduced to mean = 49.13, SD = 8.28 at the one-month follow-up and mean = 40.86, SD = 6.27 at the three-month follow-up. This improvement was statistically significant at a 0.01 level when compared to control group caregivers. Conclusions. The study group caregivers showed an improvement in knowledge gain and a reduction in care burden. The present study findings provided evidence for the role of psycho-education intervention in reducing care burden among caregivers of patients with schizophrenia and was also found effective in caring for their relatives with appropriate knowledge.
Background
Mental illnesses are a global public health concern. Schizophrenia is one of the top 15 leading causes of disability worldwide [1] . Estimates of the international prevalence of schizophrenia among non-institutionalized persons is 0.33% to 0.75% [2, 3] .
The burden of care emerged after the closure of mental hospitals when patients were followed-up outside of the hospital settings [4] , and the family members assumed responsibility for these patients, thereby becoming the primary caregivers at home [5] .
Caregiver burden has two dimensions -subjective and objective. While the subjective component deals with the extent to which the burden is felt by the relatives, the objective burden relates to the ill effects on the household, such as financial difficulty, effects on health, children and disruption in regular family routine due to the patient's abnormal behavior [6] .
The media referred to the findings of the report as follows: "India needs to talk about mental illnesses. Every sixth Indian needs mental health help. 8% of people in Karnataka have mental illnesses. Mental problems are more in the 30-49 age groups or over 60. Low income is linked to the occurrence of mental disorders, and urban areas are most affected. The overall weighted prevalence for any mental morbidity was 13.7% life-time and 10.6% current mental morbidity [7] .
Indians suffer from severe mental disorders and common mental disorders. The burden of these disorders is likely to increase to 15% by 2020 [8] .
While a majority of the population lives in rural areas, 80--90% of the mental disorders among them were not diagnosed and left untreated due to lack of knowledge and a negative attitude towards mental illness. A stigma and negative attitude towards people with mental illness has been observed among the general population [9] .
In India, the annual incidence rates of schizophrenia obtained were 4.4 and 3.8 per 10,000 for rural and urban areas, respectively [10] . More than 70% of mentally-challenged patients live within the family, and the family is the 24/7 care provider. So, unless the family base is strengthened, the care and rights of mentally ill patients are likely to be compromised irrespective of the various national programs introduced by the government of India.
Among the many mental illnesses, schizophrenia is a chronic disease that results in a serious form of disability and concerns not only the patients themselves, but also their family members who assume their care [11] . The burden of those providing care to patients with chronic diseases is a global problem. Caring for such patients requires continuous energy, knowledge, empathy and economic power, which all influence daily living to a large extent. While attempting to establish a balance between their jobs, families and their patient care, usually caregivers will neglect their own physical and mental health [11] .
The stigma attached to the mental illness, especially schizophrenia, often inhibits the family's willingness to talk about their thoughts and feelings, and the biological factors of the illness interfere with treatment [12] .
Family caregivers with a lower education level and increased family hardiness and those with a higher education level had significantly enhanced family functioning. A sense of coherence was significantly correlated with family hardiness [13] .
The families who perceived a higher level of caregiver burden were those who lived in a family having poorer functioning, worse health status and less satisfaction of social support [13] .
Treatment of schizophrenia is focused primarily on the management of symptoms with drugs. Rehabilitation and psychosocial interventions are frequently neglected and rarely available. Among psychological interventions, psycho-education is one type of intervention that is used to treat patients with schizophrenia, as well as caregivers of patients with schizophrenia.
Nurses and mental health professionals need to collaborate with patients and families to educate and assist them in understanding and coping effectively with mental illnesses. Families often look to nurses for empathy and answers in dealing with these issues. The study showed that 487 family members believed that the factual information about illness, socialization, building support in the family and increased understanding and awareness of the biological basis of mental illness reduced the stigma attached to mental illness. A brief psycho-educational intervention for relatives is effective in improving relatives' knowledge about schizophrenia and reducing re-hospitalization [14] .
Caregivers in the intervention group showed significant improvement in knowledge, a reduction in burden while assisting in daily living (severity) and a reduced defaulter rate in patients' follow-up [15] .
Many studies have shown that psycho-education interventions may improve patients' and caregivers' outcomes, but the quality of included studies are poor, and it is difficult to draw firm conclusions as to the effectiveness of such interventions on patients' and primary caregivers' outcomes, hence the present study intended to evaluate the efficacy of psycho-education on knowledge regarding schizophrenia and caregiver burden among caregivers of patients with schizophrenia.
The present study has been taken up against the above background, with a purpose to measure the effectiveness of psycho-education on caregivers' knowledge and burden. We hypothesized that subjects in the study group will experience a greater improvement in knowledge regarding schizophrenia and a reduction in caregiver burden compared to control group subjects during follow-up assessments. Therefore, the aim of the present study is to investigate the effectiveness of psycho--education on knowledge regarding schizophrenia and the level caregiver burden among caregivers of patients with schizophrenia.
Objectives
The aim of the study is to examine the effectiveness of psycho-education on improving knowledge regarding schizophrenia and reducing caregiver burden among caregivers of patients with schizophrenia.
Material and methods

Design
The present study used an experimental pre-post control group design with a three-month follow-up.
Participants
The participants comprised 350 caregivers of patients with schizophrenia who were admitted at a selected state government psychiatric hospital in Karnataka, India. The subjects were selected from the in-patient department of the psychiatric hospital. The participants were randomly assigned to either of the study or control groups via a computer-generated random sequence of numbers. The inclusive criteria for selection of subjects were: the caregivers should be between 15-54 years of age and must be residing with the patients for about six months, and the schizophrenia patients were diagnosed by a psychiatrist based on ICD-10 criteria.
Study instruments
Section A includes socio-demographic details of the participants, such as age, gender, relationship with patient, residence, type of family, education, occupation, income, duration of respondent's relative suffering from schizophrenia and source of information.
Section B included a questionnaire regarding knowledge on schizophrenia under two areas: 1) General information of schizophrenia containing 7 items focused on introduction, causes, signs and symptoms and course of schizophrenia; and 2) Treatment and management of schizophrenia containing 18 items focused on pharmacological treatment, psychosocial management and nursing management. The maximum score is 25, with 1 mark for each correct answer and 0 marks for each wrong answer. Scores between 0-9 (< 35%) indicate inadequate knowledge, 10-17 (< 65%) moderate knowledge, and 18-25 (> 65%) adequate knowledge. Content validity was checked by a panel of 12 subject experts. Reliability assessment was done using the test-retest method. The reliability coefficient for the structured knowledge questionnaire was 0.89 [16] .
Section C included the Burden Assessment Schedule (BAS) [17] , which is a standardized tool used in the Indian context comprising 20 items representing 5 factors or concerns which reflect the caregiver's main feelings about their care-giving role. The 5 factors are: 1) Impact on well-being; 2) Impact on marital relationships; 3) Appreciation for caring; 4) Impact on relations with others; 5) Perceived severity of the disease. The BAS used a three-point Likert scale to assess the caregiver's burden in terms of 'not at all', 'to some extent' and 'very much'. The highest score is 60. The scores are divided into three levels to perceive the level of caregiver burden, ranging from low to high. Scores between 0-20 denotes low burden, 21-40 denotes average burden, and 41-60 denotes high level. Tools were translated from English to Kannada language by Kannada language experts and retranslated back to English by English language experts.
Intervention
Psycho-education intervention was developed based on "A manual on family intervention for the mental health professional" [18, 19] . This was validated by a panel of subject experts. It involves two sessions, each session lasting for 60 to 90 minutes. The topics included in psycho-education were -general information on schizophrenia, causes, signs and symptoms, pharmacological management, psycho-social management, nursing management and family roles and responsibilities in management of patients with schizophrenia. It also focused on manage-Participants were explained the purpose of the study, nature of involvement and number of follow-ups, both in oral and written form. The researcher obtained written informed consent before proceeding with the study. The respondents were assured anonymity and confidentiality of the information provided by them.
Data analysis
Descriptive and inferential statistics were used to analyze the data, and the results were narrated in the form of tables.
Results
Findings related to socio-demographic characteristics
Distribution of study subjects based socio-demographic characteristics, majority were belonged to 25-34 years of age group. A majority of n = 115 (65.71%) and n = 112 (64%) respondents were female in the study and control groups, respectively. The majority of the [study = 77 (44%) and control = 70 (40%)] respondents had a parental relationship with the patient. The majority of the [study = 98 (56%) and control = 96 (54.86%)] respondents resided in rural areas. 61.7% of the study group and 52.6% of the control group subjects belonged to a joint family. 42.86% of the study group subjects and 31.43% of the control group subjects studied up to 10 + 2/Diploma education*. 31.43% and 36% of the study and control group subjects respectively pursued farming. The majority of respondents [study = 40 * In our country's education system 10 + 2 means 12 th class level of education and diploma education means some of the courses are offered after 10 th class. So, 10 + 2 and diploma education level posses somewhat same level of educational status. ment of stress and the burnout of caregivers of patients with schizophrenia. Psycho-education was translated into the local language and implemented to the study group by a lecturecum-discussion method, one-to-one or in a group in one session or two sessions with flex charts, a laptop-assisted power point presentation and distributed information brochure.
Data collection
Study subjects were selected based on inclusive criteria from the in-patient department of a state government psychiatric hospital in Karnataka, India. Data was collected from December 2013 to 2015. Initially, the investigator (first author) approached each participant and assessed them for socio--demographic details, knowledge regarding schizophrenia and burden level using the above tools. Each participant took 30 minutes to complete the questionnaires. Later, the investigator randomly assigned subjects to experimental and control groups using computer-generated random sequence numbers. The experimental group subjects participated in a psycho-education program. The first author provided intervention using a group approach and lecture-cum-discussion method. Psycho-education was imparted using flex charts and a laptop-assisted power point presentation. At the end of the intervention, each caregiver was provided with an information booklet. The control group subjects received only routine care in the hospital. A post-test was conducted at the end of a one-month and two-month period. Caregivers in the control group received information booklets after completion of follow-up assessments (Figure 1 ).
Ethical consideration
The study was approved by the institutional ethics committee, and permission was obtained from the hospital authorities. 
Intervention effect
The intervention effect was tested statistically by using inferential statistical tests, i.e. chi-square, t-test and ANOVA.
Effectiveness of psycho-education on knowledge level regarding schizophrenia
The effectiveness of psycho-education on knowledge regarding schizophrenia was evaluated among caregivers by comparing pre-and post-test scores, and the significance was tested by using the chi-square test ( Table 2) .
The results showed that at pre-test level, a majority [study = 161 (92.0%) and control = 175 (100%)] had an inadequate level of knowledge. At post-test-1, a majority of the study [142 (81.1%)] group participants moved from the inadequate to adequate knowledge level, but control group participants remained at inadequate knowledge (85.1%). These differences were significant at a 0.001 level (χ 2 = 291.84, df = 2). At post-test-2, the knowledge value (t = 55.1) is significant at a p < 0.01 level. 
Effectiveness of psycho-education on caregiver burden level
Comparison of the level of caregiver burden before and after psycho-education at pre-test, post-test-1 and post-test-2 and significance was tested by using the chi-square test (Table 4) .
level of all the participants in the study group [n = 175(100%)] moved to adequate level, while the knowledge level of a majority [n = 147 (84.0%)] of control group participants remained at an inadequate level. The obtained chi-square value (χ 2 = 350.000, df = 2, p-value = 0.001**) is significant at the level of p < 0.01.
The effectiveness of psycho-education on the knowledge level regarding schizophrenia among caregivers of patients with schizophrenia by comparing pre-test, post-test-1 and post-test-2 scores and significance level was tested by using the t-test (Table 3) .
The mean and SD at pre-test are (mean = 22.93, SD = 17.03) (mean = 14.95, SD = 13.75), respectively, in the study and control groups. The t-test value (t = 4.83) at post-test-1 mean and SD are (mean = 85.90, SD = 9.51) (mean = 30.01, SD = 14.25), respectively, in the study and control group. The t-test value (t = 43.16) is significant at a p < 0.01 level. At post-test-2, the mean and SD are (mean = 97.94, SD = 4.41) (mean = 38.40, SD = 13.62), respectively, in the study and control group. The t-test the obtained t-test value (t = -39.48, and p = 0.001) and also with post-test-2 values, mean, SD (mean = 40.86 and SD = 6.27) of the study group (mean = 78.10 and SD = 7.85) of the control group and the obtained t-test value (t = -49.06) with significance at a level of p < 0.01. At post-test-1, there was a statistically significant reduction in the burden level of study group subjects compared with control group subjects (t = -39.48, p = 0.001). At post-test-2, there was also a statistically significant reduction in the burden level among study group participants compared to control group participants (t = 47.95, p = 0.001). The compared scores of pre-test, post-test-1, post-test-2, mean, SD, df and t-test values in the study and control groups proves the significance of psycho-educational intervention on reducing the burden level among study group caregivers compared with control group caregivers. Repeated measures of ANOVA were conducted to verify the changes in the outcome variables from baseline to the threemonth follow-up (Table 6) .
Repeated measures of ANOVA were conducted to verify changes in the outcome variables from baseline to the threemonth follow-up. There were significant psycho-education efThe analyzed data revealed that at pre-test, a majority of study group [n = 108 (61.7%)] and control group [n = 171(97.7%)] participants had a high level of burden. At posttest-1, the majority of the caregivers n = 115(65.7%) in the study group showed a reduction in burden level compared to control group subjects. The obtained chi-square value (χ 2 = 277.45, df = 2, p-value = 0.001**) was significant at a p < 0.01 level. At post-test-2, the majority of subjects in the study group [n = 165 (94.3%)] showed lower levels of burden compared to control group subjects. The obtained chi-square value (χ 2 = 314.77, df = 2, p-value = 0.001**) is significant at a p < 0.01 level.
The effectiveness of psycho-education on caregivers, burden level among caregivers of patients with schizophrenia by comparing pre-test, post-test-1 and post-test-2 scores and significance level was tested by using the t-test (Table 5) .
The results of the pre-test, mean and SD (mean = 82.37 and SD = 10.40) of the study group and (mean = 88.29 and SD = 6.75) of the control group and the obtained t-test value (t = -6.31, and p = 0.001) were compared with the post-test-1 values, mean and SD (mean = 49.13 and SD = 8.28) of the study group and (mean = 82.73 and SD = 7.63) of the control group, is effective in increasing their knowledge about schizophrenia, as well as reducing their burden regarding the care of their relatives. The study results also note that the majority of the caregivers showed a high level of burden, both in the study and control groups, before implementing psycho-education to the study group. Finally, the study results identified the need of psycho-education for caregivers to reduce their burden level. The study highlighted the importance of setting targets for improving the functionality of patients in the design and implementation of rehabilitation and support programs to the caregivers of patients with schizophrenia. While supporting earlier research recommendations, the present study has attempted to prove the importance of psycho-educational intervention as one type of support program for caregivers of patients with schizophrenia. In addition to this, there were limited studies focusing on the Indian population. Caregiver education, which proved effective in other countries, was recommended for application within the Indian population. Therefore, it was important to test the efficacy of psycho-education in improving the knowledge about this illness and the ability to reduce the level of burden among caregivers of patients with schizophrenia. The findings of the present study have proved the effectiveness of psycho-education on caregivers of patients with schizophrenia. This study has provided strong evidence that psychiatric nurses can effectively implement psycho-education to caregivers and also shows the importance of a nurse's role as a psycho-educator in the mental health settings.
Limitations of the study
The study was limited to caregivers of patients with schizophrenia, so, the study results have limitation in generalization to other types of the psychiatric conditions, and the long-term effects could also not be established due to the time constraint.
Conclusions
Psycho-education interventions implemented by psychiatric nurses have statistically and significantly increased the knowledge level of caregivers regarding schizophrenia and also reduced the caregiver's burden level among the study group caregivers compared to control group caregivers, who received routine care of the hospital. Based on the findings of the study, structured psycho-educational interventions should be considered as an integral component of care to patients with schizophrenia. The study recommends that mental health settings should compulsorily adapt psycho-education units that specifically function to impart knowledge on mental illnesses to the relatives and patients who come for treatment. Authorities can make available information brochures about mental illnesses to the public, so as to help them in coping better with these illnesses.
fects in all of the outcome variables between the two groups. Compared with the control group, the study group showed a statistically significant decrease in caregiver burden (F = 1,940.01, p < 0.001, partial eta squared = 0.848) and a statistically significant increases in caregiver knowledge (F = 974.91, p < 0.001, partial eta squared = 0.737) over the three-month interval.
Discussion
Psycho-educational interventions may improve caregivers' knowledge of schizophrenia and have a positive impact on caregivers' burden level. Many studies thus far have shown that these interventions may improve patients' and caregivers' outcomes, but the quality of included randomized controlled trials is poor, and it is difficult to draw firm conclusions as to the effectiveness of such interventions on patients' and primary caregivers' outcomes, hence the present study intended to evaluate the efficacy of psycho-education on knowledge regarding schizophrenia and caregiver burden among caregivers of patients with schizophrenia. In order to achieve the objectives of the randomized controlled trial, a pre-test, post-test control group as an experimental approach was adapted. The participants were randomly assigned to either a study or control group via a computer-generated random sequence of numbers. The data was collected with the help of a structured interview schedule of a knowledge assessment questionnaire and a burden assessment schedule for 350 caregivers of patients with schizophrenia who were selected for the study. On the whole, subjects in study group showed a marked improvement in knowledge scores and a reduction in burden scores in two follow-ups compared to the control group which did not receive any psycho-education. This justifies the efficacy of psycho-education imparting knowledge regarding schizophrenia and burden reduction among caregivers of patients with schizophrenia. The findings of the present study are in accordance with earlier research studies [20] [21] [22] [23] [24] [25] , which have supported that psycho-educational interventions, along with routine treatment, are much more beneficial to the caregivers of patients with schizophrenia in order to take appropriate care of their relatives and in reducing their burden level.
The few studies that were conducted in india so far either mainly focused on the relationship between first-treatment contacts, supernatural beliefs in caregivers of patients with schizophrenia or religious and traditional modes of intervention, which are still widely practiced, especially in rural areas where mental health services are almost non exist. The present study attempted to investigate caregivers' knowledge on the aspect of the disease and management based on this. Psycho-education was provided and tested for effectiveness in the aspect of a gain in knowledge level regarding schizophrenia. An earlier study also supports the present study results that psycho-educational intervention is effective in improving relatives' knowledge about schizophrenia and reducing re-hospitalization. This Source of funding: This work was funded from the authors' own resources. Conflicts of interest: The authors declare no conflicts of interest.
